The Concentric Square Field: a multivariate test arena for analysis of explorative strategies.
In this study, we describe the behavior of laboratory rats in a recently developed observation arena, the Concentric Square Field (CSF). The CSF contains a number of areas designed to provoke exploration and behaviors associated with risk assessment, risk taking and security seeking in an environment not previously experienced. The model includes sheltered, open and elevated areas, a hole board device, areas with different light conditions, and wall-enclosed corridors. The rationale behind the CSF is to meet the demand for multivariate test situations that are not predictive in the sense of previous definition of a specific purpose of measuring a certain mental state. We define multivariate as being a free choice of where to stay in areas of different qualities. In the present study, identification of risky as opposed to safe areas is based on the retrieval behavior in lactating females and hoarding of food pellets in food-deprived males. Furthermore, we describe the effects of pre-trial food deprivation, immobilization, social stress, strain differences (Sprague-Dawley, Wistar and Lister Hooded males), sex differences (Sprague-Dawley) and repeated testing. Besides the conventional statistics, a principal component analysis (PCA) helped to discriminate between the various categories tested. Our conclusion is that the multivariate and non-predictive test situation (CSF) and the use of PCA provide a good tool for ethoexperimental analysis.